The movement towards the "globalization" of institutional investments necessitates an understanding of the historical relationship between international commercial real estate price changes and stock returns. Existing studies have focused on the time-series of stock and real estate returns using data from a single country, like the US. By necessity, these studies examine returns and price changes over short intervals creating a bias when property values are smoothed from year to year. This paper examines the relation between stock returns and changes in property values and rents on data from 17 different countries.
INTRODUCTION
Institutional investors have expanded their scope of investments in two important ways during the past 15 years. They have become more active in the direct purchase of real estate and they have become more global in their approach to investing. However, except for a few notable exceptions, U.S. institutions tend to stay close to home when it comes to real estate investments.
The increased presence of real estate and foreign stocks in the portfolios of institutions may have been motivated in part by academic studies that suggest that covariances between U.S. stocks and both foreign stocks and U.S. commercial real estate are quite low, indicating that the latter asset classes provide diversification to portfolios invested primarily in U.S. stocks. The reluctance to purchase foreign real estate directly is probably due to the increased expenses and the information problems associated with purchasing real property outside of the U.S.. In addition, there has been no research that we are aware of that examines the risk/return trade-offs involved in such investments.
In this paper, we take some initial steps towards understanding the relation between commercial real estate returns and stock returns in an international context.
The analysis examines the relation between commercial real estate returns and stock returns in 17 different countries. These include the largest industrialized economies as well as some of the smaller economies in Asia's emerging market. In addition to providing valuable information to institutional investors, we think this study has the potential to shed light on important issues regarding the relation between changes in commercial real estate prices and stock returns more generally. In particular, by examining a larger set of countries, we have sufficient data to examine somewhat longer holding period price changes and thus estimate regressions that we think better 3 account for the smoothed nature of the commercial real estate time series.
Our investigation extends earlier studies which examine the relation between stock returns and price changes of commercial real estate in individual countries. As we mentioned above, academic research suggests that in the US, real estate returns and stock returns are not highly correlated and that the relation may in fact be negative. Using annual US data from 1947 to 1982, Ibbotson and Siegel (1984) found real estate's correlation with S&P stocks to be -.06 whereas Hartzell (1986) , using quarterly data from 1977 to 1986, estimated the correlation to be -.25. Worzala and Vandell (1993) , using the Frank Russell Index and more recent quarterly data from 1980 to 1991 estimated the correlation to be -.0971. Geltner (1993) , applying a "de-smoothing" procedure which alters the volatility of the real estate return index, reported a correlation of .3. With respect to evidence from other countries, Lim (1992) , using a quarterly transactions based index, estimated the correlation for Singapore to be .43. Worzala and Vandell (1993) estimated the UK real estate correlation with stock returns to be .039 whereas Geltner (1994) , once again using a "de-smoothing" procedure reported a .38 correlation with UK data 1 . Although Stone and Ziemba (1993) documented a strong relationship between Japanese land prices and stock market performance, their study did not include commercial investment grade properties.
Why Should Commercial Real Estate Returns be Related to Stock Returns?
Real estate prices and stock prices are both affected by the level of economic activity, by interest rates and by the cost of labor. We would expect that the level of economic activity would have a positive effect on both real estate and stock prices,
1 To the best of our knowledge, the only other multi-country study is Goetzmann and Watcher (1995) Quan and Quigley (1991) for further discussion of this). To understand why the buildings that drop in price the most are less likely to be sold during the initial downturn consider the situation facing someone who bought a building for $50 million with a $40 million loan. If the building's value falls to $35 million, the owner will have negative equity, and may thus have no incentive to sell the building since the proceeds of the sale go completely to the lender. The owner's claim, in this case, resembles an option on the building. The value of that option is still valuable even though the owner has negative equity; if the building's value eventually goes up, the owner's claim will be back in the money. By selling the building, the owner is throwing away what could be a valuable option. In contrast, those owners with buildings that fell in price to $45 million give up less in option value when they sell, and hence, will not be as averse to selling the property.
Part of the observed positive serial correlation in the price changes of appraised real estate indexes may also be due to what we call a lead-lag effect. For example, an index such as the Frank Russell index, the most commonly cited real estate index, would
show positive serial correlation if price changes in the mid-west cities lagged price changes on the east and west coasts. Aggregate price increases at date t, generated from price increases on the coasts, would then be expected to be followed by aggregate price changes at date t+1, generated because of the lagging price increases in the mid-west. If this sort of lead-lag effect was the primary cause of the positive serial correlation, we would expect to find less serial correlation in a place like Hong Kong, which is consistent with our findings.
We would expect this lead-lag effect to have a greater effect on rental indexes than on capital value indexes. To the extent that the indexes are reasonably accurate, and real estate markets are efficient, there is likely to be very little lead-lag in the The above arguments provide explanations for why real estate indexes may be serially correlated when the true underlying process generating transaction prices are serially uncorrelated. However, it is also possible that the actual transaction values might be serially correlated. This would occur, for example, if real estate investors were liquidity constrained, and were thus able to buy more real estate following price increases that lessened their constraints and were forced to sell real estate following price declines. The current situation in Southern California may offer an example of serial correlation on the down side. Anecdotal evidence suggests that following 8 unfavorable shocks (e.g., defense cuts, riots, earthquakes etc.) which caused initial price declines, there were further declines due to the fact that many of the investors with knowledge of Southern California real estate were financially wiped out. These investors have been replaced, with a lag, by new investors that require higher expected rates of appreciation, and thus lower prices, to compensate for their lack of expertise and information. Many of these investors currently have highly levered positions.
If commercial real estate prices do increase in the future, then these investors will have additional borrowing capacity that will enable them to buy additional properties which can lead to further price increases.
It should be noted that the above scenario is not likely to generate positive serial correlation in the rental indices. Indeed, these considerations could conceivably lead to negative serial correlation since positive shocks to rental demand can lead to shortterm shortages that are later corrected with supply responses.
DATA DESCRIPTION AND SUMMARY STATISTICS
We have compiled a database of capital value and rental indexes from various sources of prime office market properties for specific cities in 17 countries. The Table 1a where, with the exception of Belgium and Japan, the three country wide (rather than city) indices exhibited the highest serial correlation. The higher serial correlation in these three countries is also consistent with the lead-lag argument described earlier since the data in these countries come from geographically dispersed regions rather than in single cities as is the case for most of the other countries.
From Table 1a , it is evident that there is considerable variation in the mean annual price changes between countries in the 1988 to 1994 period. Hong Kong and Indonesia were the best performers for capital values expressed in their domestic currencies, and when we measure price changes in a common currency, specifically US$, Hong
Kong and Singapore showed the best performance. In contrast, the commercial real estate in Canada, Japan, New Zealand, the U.K. and the U.S. realized negative price changes over this period. The average mean price changes were 5.19 and 5.85 for all 17 countries when expressed in domestic currency and US$ respectively.
The correlation matrices of real estate capital and income are provided in Tables 1b   and 1c respectively. All correlations are calculated with prices expressed in domestic currencies so the correlations are not due to exchange rate changes. 4 We see from 1b that Australia, Canada, Japan, New Zealand and the UK real estate markets are positively correlated with the US's market whereas Hong Kong and Malaysia reveal large negative correlations.
Cross-Sectional Tests
Another possible explanation for the low correlation reported in other international studies is the periodicity of their data. Most of the previously cited studies reported quarterly or annual correlations. Our discussion of the serial correlations in section Because of our limited sample of countries, the normality assumption may not be justifiable in the above regression. We computed the nonparametric Spearman's rho statistic. The value of .6863 was significant at the 99.5% confidence level; thus we strongly reject the hypothesis that the two variables are independent 6 . Taken together, this provides strong evidence of a positive relationship between stock and return price changes, a relationship not previously detected in prior studies 7 .
Time-Series Tests
The cross-sectional regressions estimated in the previous section establishes that there is indeed a positive relation between stock returns and real estate price changes.
However, as we discussed earlier, we do not believe this relation should be the same in all countries. In this section, we present time-series estimates that allow us to measure the relation between stock prices and real estate prices for each of the 17 countries individually. To be consistent with earlier work, we start by estimating simple univariate regressions of real estate price changes and rental changes on stock returns. These regressions are summarized in Table 2 . Because of the smoothed 6 The results were very similar when all values were expressed in U.S. currencies. The R 2 was .5029 and the stock coefficient and t-statistic were .6745 and 3.89 respectively and the Spearman rho statistic was .7181. 7 We performed the same regressions using rents in both domestic and U.S. currencies. The fits were worst than those with capital value in both cases. In domestic currency, the R 2 , stock coefficient and its t-statistic was .2383, .3347 and 2.166 respectively whereas when denominated in U.S. currency, the corresponding values were .2589, .4356 and 2.289.
nature of the real estate time series, these regressions are misspecified and are not the focus of our investigation. We are more interested in a second set of regressions which include a lagged stock return term which partially accounts for the fact that the real estate indices are smoothed.
Specifically, we estimate the following regression:
These regressions are reported in Table 3 .
The estimated relation between stock returns and changes in both real estate prices and rental rates do not exhibit a clear pattern when we look from country to country.
For example, consistent with the earlier cited studies, we find no significant relation between stock returns and real estate price changes in the United States. However, in countries like the U.K., Japan and a number of smaller countries, we find that stock returns have a strong positive effect on real estate values as well as on rental rates.
In most of the other countries we find a positive relation between stock returns and real estate price changes, but because our time-series are relatively short and volatile, the relations are generally statistically insignificant.
There are two weaknesses of the tests presented in Table 3 . The first is that the individual tests, having very few observations, lack power. We observe an economically significant relation between stock returns and real estate price changes in a number of countries, but the relation is not statistically significant in many of the countries because the regressions have very little power. The second problem has to do with multiple comparisons. For example, we find that 5 out of the 17 countries have a statistically significant (at the 10% level) relation between stock returns and changes in real estate value. However, we are likely to find a statistical relation in some countries between any two time series just by chance if we look at a enough countries, and we haven't sufficient degrees of freedom to formally test whether or not finding 5 out of 18 significant coefficient estimates is more than we would expect by chance.
To solve the multiple comparison's problem and enhance the power of our tests, we pool the cross-section and time-series data into a single panel and estimate equation
(1) with a fixed effects regression that accounts for country as well as year effects.
This is done by adding country dummy variables as well as year dummy variables to a regression that constrains the coefficients of the stock return variables to be fixed across both countries and time. These fixed effects regressions are run for the entire sample as well as for separate subsamples consisting of Asian/Pacific and European countries. Table 4 presents the results of the fixed effects regressions. The results in Table   4 , which provides the estimates for the entire sample, provides stronger evidence of a positive relation between stock returns and real estate prices. In addition to a stronger relation between lagged stock returns, the regressions reveal a significant contemporaneous relation. In order to test whether the relation between real estate and stock returns is region specific, we separately estimate fixed effects models for Europe and Asia/Pacific region. These regressions are presented in Table 5 . The results indicate that the relation between real estate and stock returns is quite strong in Asia, but fairly weak in Europe.
For each of the specifications contained in Tables 4 and 5 , we tested for the joint significance of the time dummy variables as well as the country dummy variables. We find that there is a time effect over in our sample period which means that there is indeed a common global factor generating real estate prices. However, we could not reject the hypothesis that the average price changes in the different countries are the same.
It it important to note that the inclusion of the lagged stock returns variable reduces the serial dependence of the residuals in the time-series regressions, which suggests that the reported t-statistics are reasonably reliable. We tested for the presence of serial dependence within our panel estimation framework by calculating an augmented Durban Watson statistics in the above specification 8 . Our statistic value was 1.139 which was only marginally significant at modest confidence levels. We also considered the possibility that the autocorrelation parameter may differ between countries. Our results are robust with respect to this more general specification. Thus it appears that the inclusion of the lagged stock term purged our data of the serial dependence. Future research is needed to determine why the relation between real estate and stock prices are significant in some countries but not others. We have suggested various reasons why this relation might differ from country to country, but have not yet come up with a way to test our hypotheses. While it would certainly be more interesting if the differences were due to fundamental differences in the structures of the economies, it is also possible that the differences in the estimated relations may be due to differences in the quality of the real estate appraisals across countries.
However, it is noteworthy that four of the countries with the most reliable data, the U.S., Australia, Canada and Hong Kong, all had insignificant relations between stock and real estate prices. 
